The molar masses and dispersities of the PGMA macro-CTA and PGMA-PBzMA diblock copolymers were determined by DMF GPC at 60 • C. The GPC set-up consisted of two Polymer Laboratories PL gel 5 µm Mixed C columns connected in series to a Varian 390 LC multidetector suite (refractive index detector) and a Varian 290 LC pump injection module.
Dynamic light scattering (DLS)
DLS measurements were performed using a Malvern Zetasizer NanoZS instrument. Aqueous dispersions (0.20% wt/wt) were analyzed using disposable plastic cuvettes and data were averaged over three consecutive runs. Z-average diameters (d Z ) and intensity diameters (d I ) were calculated in the instrument software directly from the correlogram. Volume diameters (d V ) were calculated from the intensity diameter in the instrument software using Mie theory with the particle refractive index set to that of poly(benzyl methacrylate) (n = 1.568). Figure S3 : TEM images of PGMA 62 -PBzMA x diblock copolymer micelles. All are found to form spherical nanoparticles.
Summary of properties of PGMA 62 -PBzMA x diblock copolymer nanoparticles 
SAXS model
The scattering cross section per unit volume from a dispersion of homogeneous nanoparticles (dΣ/dΩ(Q)), equivalently referred to as the intensity (I(Q)), can be given by the following expression, where P (Q) is the form factor, S(Q) is the structure factor, n is the number density, φ is the volume fraction, V t is the volume of the object, and ∆ρ is the contrast between solvent and solute.
is related to the geometry of the scattering object. For composite objects, such as polymer micelles, P (Q) depends on the scattering length density (SLD, ρ) difference between parts of the system as well as their volume, so is a function of both. S(Q) accounts for deviations from a random distribution of scattering objects, which only become appreciable for either concentrated dispersions or for strongly interacting species. The SAXS data reported here are for dilute dispersions, and in this case, S(Q) = 1.
The spherical nanoparticles studied here are diblock copolymer micelles, and the form factors of these have previously been reported in the literature. 3, 4 The form factor (P m ) of a spherical diblock copolymer micelle consists of four terms: two self-terms (for the spherical core, P s , and the chains on the surface, P c ) and two cross-terms (between the core and the chains, S sc , and between different chains on the surface, S cc ).
Unlike for homogenous particles, the form factor depends on the volumes and scattering length densities of the blocks. N is the aggregation number, and β s and β c are the total excess scattering lengths of blocks in the core and the shell, respectively. They are given
where V is the volume of a block and ρ is the scattering length density of a block. ρ m is the scattering length density of the solvent medium.
The form factor for the self-term is simply the well-known spherical form factor for a sphere of radius r. 5,6
The self-term for the chains in the corona given by the Debye function, assuming that they are Gaussian chains with a radius of gyration R g . 7
To mimic non-penetration of the Gaussian chains, they are set as starting a distance dR g away from the surface of the core, where d ≈ 1. The cross-term between core and chains is given by the following expression.
The functions Φ(x) and ψ(x) are given below.
The interference term between chains in the corona is given by the following expression.
The model as implemented in SasView does not include a distribution in the radius of the core. The fit radii have been compared to a modified spherical diblock copolymer micelle model (including a sigmoidal interface to account for a varying scattering length density at the micellar interface and a radial profile to define scattering in the micelle corona using a linear combination of two cubic splines with fitting parameters corresponding to the width and weight coefficient). [8] [9] [10] The fit radii from the two approaches compare favorably.
SAXS data fitting
SAXS data were fit to models as explained in the previous sections. Geometric parameters (core r and corona block R g ) were allowed to vary, and the volumes and SLDs of the two blocks were fixed from the known mass densities of the materials. Using this mass density and the molar mass of the species, the molecular volume (V m ) of the polymer blocks can be calculated. To calculate the scattering length densities, both the coherent scattering length (b i ) and the molar volumes must be known.
For X-rays, as scattering arises from the interaction between X-rays and the atomic electron cloud, b i is related to the atomic number (Z). At X-ray energies away from absorption edges, the atomic scattering factor f 1 is well approximated by the Z. In this case, b i is equal to the product of the atomic number and the classical electron radius (r e ). 12, 13 These values were fixed in the models, and the geometric parameters allowed to vary.
The best fit values are given in Table S6 . 
SESANS model
The SESANS technique has been well described elsewhere, and interested readers are directed to these articles for more information. [14] [15] [16] In the following section, important aspects of the scattering theory and data analysis of SESANS measurements are discussed. In general, as opposed to conventional SAS measurements that measure scattering intensity as a function of momentum transfer (the magnitude of the vector Q), SESANS measurements the degree of depolarization as a function of correlation length. This parameter is called the spin echo length Z, essentially the correlation distance probed in the sample.
In a SESANS measurement, the average polarization of a neutron beam that has passed through a sample is the quantity that is being measured. The unscattered beam retains its original polarization (P 0 (Z)), and the scattered beam is partly depolarized (P (Z)). The degree of depolarization is given in Equation S10
.
Σ t is the average number of scattering events for a neutron passing through a sample of thickness t, and G(Z) is a correlation function that is related, via an Abel transform, to a Debye-type autocorrelation function γ(r). 15-17 G(Z) is given in Equation S11
In Equation S11, ξ is a normalizing constant.
The total scattering scales as a function of the square of the neutron wavelength (λ 2 ) and linearly with the sample thickness (t). Therefore, the following quantity has emerged as a useful y-axis for SESANS measurements.
1
It has been proposed to refer to it as "the wavelength and sample-thickness normalized SESANS signal" or simply "the normalized SESANS signal". 16 We will use the latter name.
For isotropically scattering samples, as is the case for the spheres used in this study, G(Z) can be related to the scattering cross section per unit volume (dσ/dΩ) encountered in a conventional SAS measurement, as shown in Equation S14. J 0 (x) is the zeroth order cylindrical Bessel function.
The scattering cross section can be related to the quantity I(Q), as defined by Andersson et al. 15 Note that this quantity is carefully defined by Andersson et al. and is not equivalent to the identically named quantity typically used by small-angle scattering practitioners, as is the case in this study, to be the scattering cross section per unit volume (Equation S1).
In the nomenclature of Andersson et al., the relationship between dσ/dΩ and I(Q) is given by Equation S15
. dσ dΩ = ρ 2 I(Q) (S15)
The quantity ρ 2 is the average of the square of the difference in SLD between the dispersed and continuous phases, as defined by Feigin and Svergun, 18 where φ i is the volume fraction and ρ i is the SLD of the i th component.
Using the nomenclature of Andersson et al. for I(Q) (Equation S15), this quantity can be expressed in terms of parameters also encountered in conventional SAS measurements: the volume fraction (φ), the particle volume (V t ), the structure factor (S(Q)), and the square root of the form factor (F (Q)).
The form factor (P (Q)) was previously given (Equation S3), as this is the self-term for the spherical polymer micelle model. The square root form (F (Q)) is given in Equation S18
The model used to fit the SESANS data treats the interparticle interactions with a hard sphere S(Q), details of which can be found in the original publication by Percus and Yevick. 19 Finally, the total single scattering probability (Σ t ) is given by Equation S19. 15
Using the normalized SESANS signal (Equation S13), it is possible to determine G(Z) and and Σ t independently from measurements of P (Z) and P 0 (Z), as shown in the equations below.
For homogeneously scattering particles, as is the case in this study, the correlation function and the total scattering cross section can be analyzed independently. G(Z) provides information about interparticle correlations, and Σ t provides information about the SLD contrast and the average correlation distance.
SESANS fitting
The materials used are the same as for the SAXS analysis, and therefore, the mass densities and molecular volumes are identical (Tables S3 and S4 ). Unlike X-rays, which interact with atomic electron clouds, neutrons interact with atomic nuclei, and the molecular scattering length b i and scattering length density ρ must be calculated using neutron atomic scattering lengths. These have been tabulated by Sears 20 or are available elsewhere. 21 Otherwise, SLDs can be calculated identically as for X-rays using Equation S9. The SLDs were initially set to the values in Table S7 , although they were allowed to vary. The volume fraction φ and the scale factor (equal to (1 − φ)) were treated as fitting parameters. The fit volume fractions were found to be less than expected from sample preparation (φ = 0.28), and this merits further study on more concentrated dispersions in the future. The sums of the fit volume fraction and scale give values near to 1 (ranging from 0.99 to 1.09), as would be expected. The best fit values are shown in Table S8 . 
